Identification of critical, conserved vicinal aspartate residues in mammalian and bacterial ADP-ribosylarginine hydrolases.
NAD:arginine ADP-ribosyltransferases and ADP-ribosylarginine hydrolases catalyze opposing arms of a putative ADP-ribosylation cycle. ADP-ribosylarginine hydrolases from mammalian tissues and Rhodospirillum rubrum exhibit three regions of similarity in deduced amino acid sequence. We postulated that amino acids in these consensus regions could be critical for hydrolase function. To test this hypothesis, hydrolase, cloned from rat brain, was expressed as a glutathione S-transferase fusion protein in Escherichia coli and purified by glutathione-Sepharose affinity chromatography. Conserved amino acids in each of these regions were altered by site-directed mutagenesis. Replacement of Asp-60 or Asp-61 with Ala, Gln, or Asn, but not Glu, significantly reduced enzyme activity. The double Asp-60 --> Glu/Asp-61 --> Glu mutant was inactive, as were Asp-60 --> Gln/Asp-61 --> Gln or Asp-60 --> Asn/Asp-61 --> Asn. The catalytically inactive single and double mutants appeared to retain conformation, since they bound ADP-ribose, a substrate analogue and an inhibitor of enzyme activity, with affinity similar to that of the wild-type hydrolase and with the expected stoichiometry of one. Replacing His-65, Arg-139, Asp-285, which are also located in the conserved regions, with alanine did not change specific activity. These data clearly show that the conserved vicinal aspartates 60 and 61 in rat ADP-ribosylarginine hydrolase are critical for catalytic activity, but not for high affinity binding of the substrate analogue, ADP-ribose.